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Description 

[0001] The present invention relates to an expansion 
card as set forth in the appended clainn 1 , a method for 
controlling the expansion card as set forth in the ap> 
pended claim 5, and a mobile station as set forth In the 
appended claim 1 1 . 

[0002] In connection with data processors, modem 
cards are used for transmitting Information via a tele- 
communication network between data processors 
which can be even very far from each other. There are 
internal modems which are formed as modem cards to 
be inserted in an expansion slot, external modems 
which can be connected to the data processor e.g. via 
a serial port, and particularly for portable data proces- 
sors, modem cards have been developed In card form 
according to the PCMCIA standard. Irrespective of the 
type of the modem, the modems can almost without ex- 
ception be controlled with so-caiied AT commands. The 
AT commands are defined e,g. in the standard 07.07 
formulated by the European Telecommunications 
Standards Institute ETSI. By means of these AT com- 
mands, the data communications application program 
can determine various function parameters for the mo- 
dems, give the telephone number to be selected, etc. 
The AT commands are used In a way that the data com- 
munication application program started in the data proc- 
essor generates a character string starting wrth the let- 
ters AT followed by the actual command to be carried 
out. For example, the selection of the telephone number 
123456 can be gives as the command ATDT1 23456, 
where the letter D indicates that it is a selection for di- 
alling a telephone number and the last letter T indicates 
that the telephone number is generated on the basis of 
the voice-frequency method. Another alternative is the 
selection of a pulse string (ATDP...). 
[0003] The formed AT command is transmitted from 
the connection Interface of the data communication ap- 
plication program (data communication application in- 
terface) advantageously via a so-called device driver to 
the modem, where the command is received and inter- 
preted. This device driver can control cards or serial 
ports or the like connected with the data processor. 
There are different types of device drivers for different 
use purposes, which is prior art known to an expert in 
the field and which does not need to be described further 
in this context. 

[0004] The purpose of the data communication appli- 
cation interface is e.g. to generate AT commands on the 
basis of information given by the user, to be transmitted 
to the modem, and to give the user information coming 
through the modem, e,g, a message transmitted from 
another data processor on the display of the user's data 
processor. Thus, the user does not necessarily need to 
know anything about these AT commands. 
[0005] The PCMCIA connection (Personal Computer 
Memory Card International Association) is a known con- 
nection used with electronic devices for connecting ex- 



pansion cards, such as memory cards {0.g. FLASH 
memory cards), modems and various input/output cards 
(I/O) with the electronic device. Thus, the electronic de- 
vice and the PCMCIA card are provided with connectors 
s complying with the PCMCIA standard so that the con- 
nector of the electronic devk:e is a so-called male con- 
nector, i.e. it has connector pins, and the card connector 
is a so-called female connector, i.e. it has conductor 
sockets, wherein when the PCMCIA card is connected 
with the PCMCIA connector of the electronic devk:e, an 
electric coupling is formed between each connector pin 
and the corresponding conductor socket. The PCMCIA 
standard defines the usual functions for each connector 
pin and corresponding conductor socket. Consequently, 
for example in an application where the PCMCIA con- 
nection Is implemented in a computer, each data line in 
the data bus of the computer is connected to one con- 
nector pin in the PCMCIA connector. Further, at least 
some of the address and control lines are conducted to 
the connector. 

[0006] The PCMCIA cards have the size of a credit 
card (B5.6 mm x 54 mm), but the thickness of the cards 
may be 3.3 mm (type I), 5.0 mm (type II) or 10.5 mm 
(type III). Electrically, the PCMCIA cards are connected 
with the electronic device in an 8/16 bit I/O connectbn 
or memory. The card complying with the PCMCIA stand- 
ard has a memory space which is readable to the elec- 
tronic device and contains information for identifying the 
card, an information structure data file (card informatbn 
structure, CIS). 

[0007] Particularly in connectbn with portable data 
processors (Laptop PC), mobile station applications 
have been developed in which at least the transmitter/ 
receiver unit of the mobile station is arranged In the PC- 
MCIA standard card form. The unit used for controlling 
the operation of the card is advantageously a microcon- 
troller (MCU) comprising e.g. a processor, a memory 
(RAM, ROM), and I/O lines for connecting the microcon- 
troller with the other electronics of the card. Further, an 
external memory can be connected to the microcontrol- 
ler. 

[0008] The transmitter comprises e.g. a modulator for 
nrKXiulating the signal to be transmitted, filters particu- 
larly for attenuating spurious emissions, a mixer where 
the modulated signal is mixed with the local oscillator 
frequency for generating a radio-frequency signal, and 
a power amplifier for amplifying the signal to be trans- 
mitted. The amplified signal is transmitted to an antenna 
which is coupled to the card e.g. via a cable. The receiv- 
er comprises e.g. filters for filtering received signals, a 
mixer for converting the received radio-frequency signal 
to an intermediate frequency or, in a direct conversion 
type receiver, to a baseband frequency; and a detector 
for demodulating the received signal. 
[0009] This kind of an expansion card can be advan- 
tageously used e.g. for the transmission of data be- 
tween data processors via a mobile communication net- 
work, such as a GSM mobile communication network. 
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Consequently, the expansion card is used as a modem 
for the data processor. It is thus advantageous to control 
such an expansion card by using above-mentioned 
standardised AT commands. This improves compatibil- 
ity between different data communication applicatbn s 
programs and modems and reduces dependency on 
certain modem solutions. On the other hand, there is an 
increasing need for such wireless communication, and 
it is thus advantageous to implement this wireless com- 
munication device so that it can be easily entered into io 
a data communication connection with the data proces- 
sor. 

[001 0] Bebw in this specification, the term expansion 
card refers particularly to such cards that can be used 
as modems, but the present invention is not limited sole- 
ly to such modem applications. 
[0011] However, modem applications and expansion 
cards of this kind can be provided with, In addition to 
said standardised AT function mode, one or several oth- 
er function modes in which the expansion card can be so 
controlled in a different way than with said AT com- 
mands. In this case, however, it is advantageous that 
the expansion card, in connection with turning on Js set 
in this AT function mode, wherein the function mode can 
be changed by means of a mode switching command 2S 
or the like defined for this purpose. 
[001 2] When these kinds of expansbn cards are con- 
nected with an electronic device, situations may occur 
when the expansion card is, for some reason or another, 
unexpectedly reset to its initial state. If such an unex- 30 
pected turning on takes place in a situation when the 
expansion card is in another mode than the AT function 
mode, the expansion card, when turned on. may not 
necessarily be capable of understanding control com- 
mands transmitted by the data communrcation applica- 3S 
tion interface. Thus, the whole data communication ap- 
plication interface may be stopped and data transmis- 
sion interrupted. In some situations, it may even be pos- 
sible that the expansion card connected to the data 
processor is unexpectedly reset to its initial state, pos- 40 
sibly causing also a functional failure (jam) in the data 
processor, even though the expansion card is not used 
at the time. As a result, maybe the whole data processor 
must be turned on again, which is time consuming, and 
important information may be lost in this situation, if 45 
there was not time to save them. Such an abnormal sit- 
uation may be caused e.g. by a bug in the data commu- 
nication application software, in the interface, device 
driver, or in the application software of the expansion 
card itself. Other possible causes are high voltage 
peaks in the current supply system, static electric dis- 
charges and similar abnormal situations. 
[0013] It is an aim of the present invention to provide 
an expansion card where the situation of turning on the 
expansion card can be controlled also during the use of ^ 
the data processor. Further, after turning on the expan- 
sion card of the inventkxi, the functbn mode of the ex- 
pansion card can be returned to the function mode in 



which It was before tuming on during the use. The ex- 
pansion card according to the present invention is char- 
acterised In what will be presented in the characterising 
part of the appended claim 1 . The method according to 
the invention Is characterised in what will be presented 
in the characterising part of the appended claim 5. Fur- 
ther, the mobile station according to the present Inven- 
tion is characterised in what will be presented in the 
characterising part of the appended claim 1 1 . The inven- 
tion is based on the Idea that information about tuming 
on is transmitted from the expansbn card to the elec- 
tronic device controlling the expansion card, where the 
operation of the expansion card is controlled on the ba- 
sis of this turning-on information and, If necessary, the 
function mode is changed to the function mode that was 
on before the reset. 

[001 4] The present inventbn gives significant advan- 
tages. The expansion card according to the invention 
can be reset without the user even noticing it. Turning 
on the expansion card of the inventbn will not require 
resetting the data processor or even resetting the data 
communication application program, but the operation 
can be continued normally even after tuming on during 
use. 

[001 5] In the following, the invention will be described 
In more detail with reference to the appended drawings, 
in which 

Fig. 1 shows an expansion card according to an ad- 
vantageous embodiment of the invention in a 
reduced block diagram. 

Fig. 2 Is a reduced signalling chart showing the pro- 
cedure of tuming on in the expansbn card and 
in the electronic device, 

Fig. 3 illustrates a mode change in an expansion 
card according to an advantageous embodi- 
ment of the invention in a reduced signalling 

chart, and 

Fig. 4 shows the transmission of information by us- 
ing messages according to two different func- 
tion modes. 

(001 $] Figure 1 shows an expansion card 1 according 
to an advantageous embodiment of thia invention in a 
reduced block chart. The expansion card 1 comprises 
an expansion card connector 2b. by means of which the 
expansion card 1 can be connected to an electronic de- 
vice 3. such as a portable data processor. The electronic 
device 3 comprises a corresponding expansion card 
connector 2a. such as a connector according to the PC- 
MCIA standard. Thus, the expansion card connector 2a 
of the electronic device comprises advantageously a 
male connector (not shown), to which the expansion 
card 1 is connected by means of the expansbn card 
connector 2b of the expansion card, comprising advan- 
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tageousty a female connector (not shown). In the follow- 
ing, this expansion card connector 2a of the electronic 
device and the expansion card connector 2b of the ex- 
pansion card are referred to by the joint term 'expansion 
card connector' and indicated by the reference numeral 
2. This expansion card connector 2 can be also another 
connector than one complying with the PCMCIA stand- 
ard. The expansion card connector 2 comprises advan- 
tageously an address bus, a control bus and a data bus. 
The address bus consists typically of several address 
lines, by means of which the electronic device 3 is ca- 
pable of referring to different functional parts of the ex- 
pansion card 1 . In a corresponding manner, the control 
bus can be used for transmitting control information, a 
g. interrupt requests and state changes, from the expan- 
sion card 1 to the electronic device 3. Control infomna- 
tion can also be transmitted from the electronic device 

3 to the expansion card 1 . Also for the transmission of 
data, several data lines, e.g. eight data lines, are re- 
served in a data bus of typically parallel form, wherein 
one byte of 6 bits can be transmitted at a time between 
the expansion card 1 and the electronic device 3. In the 
expansion card 2, not all connection lines are shown but 
only those that are helpful for illustrating the present in- 
vention. 

[0017] In the expansion card 1 . primarily those blocks 
are shown that are necessary for understanding the op- 
eration of the expansion card 1 and the invention. For 
controlling the operation of the expansion card 1 , a con- 
troller 4 is used, advantageously a microcontroller MCU 
(micro control unit). The controller 4 is provided with a 
memory 5, such as a read only memory (ROM) for stor- 
ing application software and the like, a random access 
memory (RAM) e.g. for storing information during the 
use. At least part of the memory 5 is advantageously a 
non -volatile random access memory (NVRAM). Also the 
application software can be stored in such a non-volatile 
random access memory, wherein it is easier to change 
application program versions. Also a so-called FLASH 
memory is known, which is a kind of non-volatile random 
access memory. 

[0018] The controller 4 of the expansion card trans- 
mits informatbn to a digital signal processing unit 6 
(DSP), by means of which it is possible to carry out dif- 
ferent signal processing operations, such as filtering. 
The data transmission between the controller 4 of the 
expansion card and the digital signal processing unit 6 
Is conducted advantageously via a control and data 
block 7 (API). This control and data block 7 is imple- 
mented advantageously with a dual port memory circuit 
(dual port RAM), known as such. Thus, there are sepa- 
rate address, control and data lines from the controller 

4 to the control and data block 7 and, in a corresponding 
manner, there are separate address, control and data 
lines connected from the digital signal processing unit 6 
to the control and data block 7. When data is written by 
the controller 4 to the control and data block 7, the con- 
trol and data block 7 transmits Infornnation on this to the 



digital signal processing unit 6. which, on the basis of 
this Information, reads the written information. The cor- 
responding procedure is carried out in the reverse di- 
rection, when data is written by the digital signal 
s processing unit 6 in the control and data block 7, and 
informatbn on this writing is transmitted to the controller 
4 which reads the written information. 
[0019] In this advantageous embodiment, the digital 
signal processing unit 6 comprises also an asynchro- 
nous series connection block 8 (ASIO) and a synchro- 
nous series connection bkxsk 9 (SIO). By means of 
these, it is possible to transmit information In serial form 
between the digital signal processing unit 6 and a pe- 
ripheral circuit, in this embodiment a bus adapter 10. 
This will be described below in this specification. 
[0020] The bus adapter 10 of the expansion card Is 
implemented advantageously with an application -spe- 
cific logic circuit (application specific integrated circuit, 
ASIC). This bus adapter 10 Is connected by two serial 
buses 11, 12 to the digital signal processing unit 6, for 
the transmission of information. In this advantageous 
embodiment, the first serial bus 11 is a so-called fast 
asynchronous serial bus (ASIO) which is connected to 
the asynchronous series connection block 8 of the dig- 
ital signal processing unit 6. The second serial bus 1 2 
is a so-called synchronous serial bus (PCMBUS) which 
is connected to the synchronous series connection 
block 9 of the digital signal processing unit 6. The bus 
adapter 10 comprises an asynchronous transmitter/re- 
ceiver block 1 3 (universal asynchronous receiver trans- 
mitter. UART) for the first serial bus 11 and a synchro- 
nous transmitter/receiver block 14 (universal synchro- 
nous receiver transmitter, USRT) for the second serial 
bus 12. These transmitter/receiver blocks 13, 14 con- 
duct the serial/parallel conversions of the information to 
be transmitted between the expansion card connector 
2 and the serial bus 11, 12. These serial/parallel con- 
versions are necessary when the expansion card 1 op- 
erates in the first function mode which in this advanta- 
geous embodiment corresponds to the function mode 
according to the PCMCIA standard. Thus, information 
is transmitted via the expansion card connector 2 in par- 
allel form. 

[0021 ] The expansion card comprises still a transmit- 
ter/receiver unit 1 5 which is for example a transceiver 
complying with the GSM standard and is used e.g. for 
signal modulation/demodulatbn and channel coding/ 
decoding, as known. 

[0022] The supervision circuit 27 (RESET) of the ex- 
pansion card maintains the controller 4 of the card in the 
initial state when the operating voltage of the card is, for 
some reason, too low. Thus, malfunctions of the control- 
ler 4 are prevented e.g. when the operating voltages are 
switched on. 

[0023] A clock circuit 28 in the expansion card gener- 
ates timing signals needed In the operation of the ex- 
pansion card 1 . 

[0024] The electronic device 3 according to Fig. 1 
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comprises e.g. a controller 1 6 which can be for example 
a microprocessor or a microcontroller. Further, the elec- 
tronic device 3 is provided with a memory 17, such as 
a read only memory, a random access memory, and 
possibly also with a writeable mass memory. Part of the 
logic functions required for the operation of the electron- 
ic device are implemented advantageously with an ap- 
plication-specific logic circuit 18 which is arranged in a 
data transmission connection e.g. with the controller 16 
of the electronic device. A connection bus 1 9 Is conduct- 
ed from the controller 16 and from the application-spe- 
cific logic circuit 18 to the expansion card connector 22. 
This connection bus 19 comprises e.g. an address bus, 
a control bus and a data bus. The expansion card con- 
nector 2a of the electronic device is usually provided al- 
so with bus buffering means 20 for implementing the 
connection of the connection bus 1 9 and the expansion 
card connector 20 so that possible external disturbanc- 
es do not easily damage the components of the elec- 
tronic device 3. In the block diagram of Fig. 1 . these bus 
buffering means 20 are shown in only one block for each 
bus (address, control and data bus), but its more de- 
tailed implementation will be obvious to an expert in the 
field. 

[0025] The electronic device 3 of Fig. 1 is further 
equipped with a keypad 21 , by means of which the user 
can control the operation of the electronic device 3. The 
electronic device 3 can generate various information for 
the user to be displayed on a display device 22. More- 
over, the electronic device 3 can comprise a loudspeak- 
er 23 and an earpiece 24 which are connected by an 
audk) bkx:k 25 to the controller 16. The budspeaker 23 
and the mterophone 24 can be used e.g. in connection 
with a voice call, wherein a loudspeaker and a micro- 
phone or a separate audio connection are not neces- 
sarily required in the expansion card 1 . 
[0026] A clock circuit 29 in the electronic device gen- 
erates timing signals required for the operation of the 
electronic device 3. The operating voltage Vcc Is formed 
e g, by means of a battery 30, a regulation block 31 and 
a buffering block 32. The buffering block Is used for lev- 
elling out possible load variations and it can be used 
also for forming several voltages, such as the actual op- 
erating voltage Vcc and a programming voltage. The 
battery is recharged advantageously with a charging de- 
vice 33. 

[0027] Next, the operation of the expansion card 1 ac- 
cording to Fig. 1 will be described in connection with 
turning on, with reference to the signalling chart of Fig. 
2. The different stages of turning on are. for the essential 
parts, similar irrespective of whether the turning on 
takes place when the expansion card Is inserted in the 
expansion card connector 2a. in connection with turning 
on the operating voltage, or after an unexpected reset- 
ting during operation of the expansion card 1 . When the 
expansion card 1 Is connected with the expansion card 
connector 2a of the electronic device 3 and the operat- 
ing voltage is coupled to the expansion card 1 , or when 



an unexpected resetting has occurred on the expansk>n 
card 1 . the controller 4 of the expansion card 1 starts to 
conduct the initialising procedure. This is shown in block 
201 of Fig. 2. The controller 4 transmits information on 
s the setting to the digital signal processing unit 6. This is 
indicated by arrow 202 in Fig. 2, At this point, the digital 
signal processing unit 6 starts also to conduct its own 
start-up procedure (block 203). The signal processing 
unit 6 generates also an expansion card start-up signal 
10 BREAK to be transmitted to the bus adapter 10 (arrow 
204). The start-up signal is transmitted advantageously 
via the first serial bus 11 to the bus adapter 10, where 
the asynchronous transmitter/receiver block 13 con- 
ducts serial/parallel conversion of the signal. A bus 
IS adapter control block 26 generates an interrupt request 
to the electronic devk:e 3 as a sign that there is a new 
signal to be read in the asynchronous transmitter/receiv- 
er block 13. This interrupt message is for example a 
change in the state of a separate interrupt line (0-^1 or 
1 ->0). Let us assume that there is a data communication 
applicatbn interface MPAPl, such as a telephone appli- 
cation, on in the electronic device 3. In connection with 
this data communication application interface MPAPl, 
also a so-called virtual device controller VxD has been 
loaded, for transmitting information from the hardware 
level to the data communication application Interface 
MPAPl and vice versa. In this case, after detecting an 
interrupt request, the controller 16 of the electronic de- 
vice will move on to run this virtual device controller VxD. 
The virtual device controller VxD comprises a program 
code e.g. for controlling the expansion card connector 
2, writing information on the data bus, reading informa- 
tion from the data bus, and transmitting information to 
an application, such as the data communication appli- 
cation interiace. 

[0028] The virtual device controller VxD reads the sig- 
nal coming from the asynchronous transmitter/receiver 
block 1 3 and interprets the same. Because it is a signal 
informing on resetting, the virtual device controller VxD 
transmits information on this also to the data communi- 
cation application interface MPAPl (arrow 206). Simul- 
taneously, the virtual device controller VxD starts a first 
timer T1 which is e.g. an application program or a time 
counter implemented in a counter circuit of the controller 
4 and comprising a defined counting time. This counting 
time can be implemented to be downwards counting so 
that timer is given an initial value corresponding to the 
counting time, and after the timer has been started, the 
timer reduces this counting time preferably at regular in- 
tervals. When the counting time Is reduced to zero, the 
timer generates an interrupt request to the controller 4 
or sets a time overflow flag or the like, which the con- 
troller can examine to find out if the counting time has 
expired. The timer can also be implemented as upwards 
counting, whereby the counting is started from zero and 
stopped when the counting time has expired. The pur- 
pose of this first timer T1 will be described below in this 
specification. 
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[0029] The controller 4 of the expansion card contin- 
ues to run its initialising procedure (arrow 207). After the 
controller 4 has run the whole initialising procedure 
(block 208), the controller 4 transmits a command to set 
the first function mode (e.g. AT function mode) as the 
function mode to the digital signal processing unit 6 (ar- 
row 209). The digital signal processing unit 6 sets its 
parameters so that the function mode is the first function 
mode. This is shown by block 210 in Fig. 2. After setting 
the f unctkDn mode, the digital signal processing mode 6 
transmits an acknowledgement message to the control- 
ler 4 of the expansion card (arrow 211), wherein the con- 
troller 4 knows that the function mode has been set. Af- 
ter this, the controller 4 is prepared to receive and trans- 
mit commands complying with the first function mode, /. 
a AT commands (block 212). This information is trans- 
mitted also to the electronic device 3 advantageously so 
that the controller 4 of the expansion card generates a 
'clear to send' message CTS by a change in the state 
(0/1 ) of the CTS line of the asynchronous serial connec- 
tion block 8 of the digital signal processing unit (arrow 
213). This CTS line is not shown separately in the ap- 
pended drawings, but it is Implemented advantageously 
in the first serial bus 11 in a manner known as such. This 
change in the state of the CTS line is detected by the 
control block 26 of the bus adapter which generates an 
interrupt message to the electronic device 3 by means 
of the expansion card connector 2 (arrow 21 4). The con- 
troller 16 of the electronic device detects the interrupt 
message and moves further on to njn the virtual device 
controller VxD, wherein the virtual device controller VxD 
knows that the expansion card 1 is ready to operate and 
can receive AT commands. The virtual device controller 
VxD transmits information about the change of the func- 
tion mode of the expansion card 1 also to the data com- 
munk:ation application interface MPAPI (arrow 215). 
[0030] Because the expansion card 1 is turned on in 
the first function mode, it is possible to connect the ex- 
pansion card 1 to several electronic devices, because 
most electronic devices 3 function in at least this first 
function mode. If the electronk: device 3 supports also 
function according to the second function mode, the 
electronic device 3 can thus direct the expansion card 
1 to this function mode. 

[0031] The exchange of the function mode to another 
function mode can be earned out advantageously in the 
folbwing manner The virtual device controller gener- 
ates an AT command whereby the function mode of the 
expansion card 1 is exchanged to the second function 
mode. This AT command Is transmitted (arrow 301 ) via 
the expansion card connector 2 to the asynchronous 
transmitter/receiver bkx:k 1 3 for a parallel/serial conver- 
sion, and the command is transmitted on the first serial 
bus 11 to the digital signal processing unit 6. its asyn- 
chronous serial connection block 8. The digital signal 
processing unit 6 transmits the received AT command 
to the controller 4 of the expansion card, where this com- 
mand Is examined (block 304) and the procedure re- 



quired by it is carried out. Thus. In this case, the f unctbn 
mode is exchanged to the second function mode. This 
is implemented e.g. in a way that the controller 4 gen- 
erates a command to the digital signal processing unit 
s 6 (arrow 305) whereby the digital signal processing unit 
6 exchanges the f unctbn mode to the second functk)n 
mode (block 306). 

[0032] The controller 4 of the expansion card gener- 
ates an acknowledgement message whereby the virtual 
device controller VxD is informed that the f unctbn nrKXie 
has now been exchanged to the second function mode. 
This is indicated by arrow 303 in Fig. 3. The transmission 
of this message takes place by the same principle as 
described above in this specification, i.e. the message 
is transmitted from the controller 4 to the digital signal 
processing unit 6 where the asynchronous serial con- 
nection block 8 transmits the message in serial form via 
the first serial bus 11 to the asynchronous transmitter/ 
receiver block 1 3 of the bus adapter 10 for serial/parallel 
conversion and for transmission to the electronic device 
3 via the expansion card connector 2. For informing 
about the new incoming message in the expansion card 
connector 2, it is possible to use the interrupt principle, 
as described above in connection with starting up the 
expansion card 1 . 

[0033] Consequently, the controller 4 of the expan- 
sion card is now ready to receive and transmit com- 
nr«nds complying with the second function mode (block 
307). The arrows 308, 309 and 310 indicate the trans- 
mission of messages complying with the second func- 
tion mode from the controller 4 of the expansion card 
via the digital signal processing unit 6, the first serial bus 
1 1 and the expansion card connector 2 to the electronic 
device 3 where the virtual device controller reads the 
incoming messages from the expansion card connector 
2 and transmits the information content of the messages 
to the data communication application interface MPAPI 
for processing. In a corresponding manner, arrows 31 1 , 
312 and 313 in Fig. 3 indicate the route of messages 
complying with the second function mode from the data 
communication application interface MPAPI via the vir- 
tual device controller VxD, the expansion card connec- 
tor 2, the first serial bus 1 1 and the digital signal process- 
ing unit 6 to the controller 4 of the expansion card where 
the content of the messages is processed and the cor- 
responding procedure is carried out, for example infor- 
mation is transmitted via telecommunication network, 
such as a mobile communication networic, to another 
data processor (not shown). 

[0034] The exchange to the second function mode is 
carried out e.g. in a case where there Is an unexpected 
reset situation In the expansion card 1 when the expan- 
sion card 1 has been in another function mode. Infor- 
mation about this function mode is advantageously 
stored in the device controller VxD, and after detecting 
that an unexpected resetting has occurred, the device 
controller VxD carries out the exchange of the functkxi 
mode of the expansion card 1 in the above-described 
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manner, after resetting of the expansion card 1. 
[0035] The above-described first timer T1 is intended 
e.g. for checking that the expansion card 1 operates in 
an appropriate way. If there is time for the first timer T1 
to be set to zero before an acknowledgement is received 
from the expansbn card 1 that the expansion card has 
been reset normally, the virtual device controller induces 
resetting of the expansion card 1 again for example via 
a reset line. Now, the first timer T1 is set advantageously 
a greater value and new resetting informatk)n is waited 
from the expansion card. If no interrupt signal informing 
about resetting is received from the expansion card 1 
before the first timer T1 is set to zero, the virtual device 
controller transmits information to the data communica- 
tion application interface MPAPI that there is probably 
a failure in the expansion card 1 . On this, the data com- 
munication application interface MPAPI generates a 
message to the user, advantageously to the display de- 
vice 22 of the electronic device. 
[0036] A corresponding time check Is carried out with 
a second timer T2 at the stage after an acknowledge- 
ment message is received from the expansion card 
about the setting of the expansion card 1 to the first func- 
tion mode and the virtual device controller has sent a 
function mode exchange command to the expansbn 
card 1 . If no acknowledgement message to the function 
mode exchange command is received from the expan- 
sion card 1 before the second timer T2 is set to zero, 
the second timer T2 is set advantageously a greater val- 
ue and an acknowledgement message is still waited for. 
If still no acknowledgement message is received before 
the second timer 12 is set to zero, it is still possible to 
try with a greater time value. After for example three at- 
tempts, no retrials are made but the user is informed 
about the fact that it is not possible to exchange the func- 
tion mode with the expansion card used at the time. 
[0037] The following is an example describing how 
the electronic device 3 and the expansion card 1 can 
communicate via the expansion card connector 2. The 
expansion card 1 is set to operate e.g. as a connection 
card (I/O). For example the PCMCIA standard contains 
a more detailed description on the requirements of dif- 
ferent card types (I/O card and memory card) with ex- 
pansion cards according to the PCMCIA standard, for 
example in view of the register structure and connection 
pins. In this context, it is sad briefly that certain memory 
areas and connection areas can be addressed by the 
controllers 4, 1 6. The size of the memory area is typically 
considerably larger (even several megabytes) than the 
size of the whole connection area (a few hundred bytes 
or kilobytes). Separate control lines (such as read and 
write lines RD, WR) are arranged for processing the 
memory area, and in a corresponding manner, separate 
control lines (such as read and write lines lORD. lOWR) 
are arranged for processing the connection area. The 
area that is intended for processing at a time, is ad- 
dressed by address lines of an address bus, e.g. 32 ad- 
dress lines for addressing the memory area and some 



of whk:h (8/16) are used for addressing the connectk>n 
area. It is more closely defined by the control lines which 
area is to be processed and, on the other hand, whether 
the controller is to read or write data. A data bus is used 

s for reading and writing data. 

[0038] The asynchronous transmitter/receiver block 
13 and the synchronous transmitter/receiver block 14 
are defined in different physical addresses in the con- 
nection area. In memory cards, the address area used 

10 is preferably the memory area. The address area con- 
tains e.g. 256 bytes, whereby eight address lines (AO ... 
A7) are required for addressing them. The controller 16 
of the electronic device sets the desired device address 
in the address bus of the connection bus 19. After this. 

IS the state of the read line (lORD) in the address bus is 
set into a state in which information is transferred from 
the expansion card 1 to the data bus of the expansion 
card connector 2. Typically a reverse logic is used, i.e. 
when the read line (lORD) is in the logical 1 state, no 

20 data is written on the data bus, and, respectively, writing 
is allowed in the logical 0 state. Writing via the expansion 
card connector 2 to the expansion card 1 takes place 
advantageously in a manner that the controller 16 sets 
the data to be written in the data bus of the connection 

2S bus 19 and sets in the address bus the address corre- 
sponding to the transmitter/receiver bk5ck 1 3. 1 4 where 
the data is intended to be written, and after this the state 
of the write line (lOWR) in the control bus of the connec- 
tion bus 19 is set in the logical value corresponding to 

30 the state allowing writing, e.g. the logical 0 state. Thus, 
the data that was in the data bus of the expansion card 
connector is transferred by the expansion card 1 into a 
buffer (not shown), from which the data can be trans- 
formed into serial form and transmitted to the serial bus 

3S 11.12 according to whether it was written in the asyn- 
chronous transmitter/receiver block 13 or the synchro- 
nous transmitter/receiver block 14. 
[0039] With an arrangement according to the first em- 
bodiment of the invention shown in Fig. 1 , it is possible 

40 also in the second function mode to transmit messages 
according to the first function mode between the elec- 
tronic device 3 and the expansion card 1 . This example 
is illustrated also in the appended Fig. 4. The figure 
shows the route of infonnatlon in a sandwich-type struc- 

4S ture based on the open data transmission standard OSI 
(open system interconnection) by the Intemational 
Standardisation Organisation ISO, disclosing seven dif- 
ferent layers. An application layer (layer 7), a link layer 
(layer 2) and a physical layer (layer 1) are used here. A 

so data communication application interface 401 gener- 
ates messages (AT commands) complying with the first 
function mode which are transmitted e.g. to a virtual de- 
vice controller 402 where the messages are converted 
into messages complying with the second function 

ss mode and transmitted via the expansion card connector 
2 to the expansion card 1 (block 403). In the expanston 
card 1, the messages are transmitted in the asynchro- 
nous serial bus 11 to the asynchronous serial connec- 



7 



13 



EP 0 919 932 A2 



14 



tton bhxk 8 of the digital signal processing unit. The dig* 
ital signal processing unit 6 transmits the messages to 
the controller 4 for processing. Advantageously in the 
processing software 404 of the asynchronous bus con- 
nector of the controller 4, the received messages of the 
second function mode are interpreted and converted in- 
to messages of the first function mode, which are further 
transmitted e.g. to the application software 405 of the 
controller 4 where these commands of the first function 
mode are interpreted. One advantage with this solution 
is that the data communication application interface 
MPAPi of the electronic device does not need to com- 
prehend other messages than those complying with the 
first function mode. In the reverse direction, data is 
transmitted in a corresponding manner. 
[0040] It is obvious that the signal informing about the 
resetting of the expansion card and the message inform- 
ing about the setting of the function mode can be imple- 
mented also in one message, on the basis of which the 
electronic device 3 conducts a procedure similar to that 
described above. 

[0041] The present invention is not limited solely to 
the embodiments presented above but it can be modi- 
fied within the scope of the appended claims. 



Claims 

1. An expansion card (1 ) which is arranged to operate 
in at least a first function mode and which comprises 
at least means (4, 6) for setting the function mode 
and means (2b, 13, 14) for connecting the expan- 
sion card to the expansion card connector (2a) of 
the electronic device, characterised in that the ex- 
pansion card (1) comprises further. 

— means (4) for generating a signal on turning on 
of the expansion card (1 ) and means (2b, 8, 11 . 
13) for transmitting the signal to an electronic 
device (3), and 

— means (4) for forming a message about setting 
the first function mode and means (2b. 8, 11, 
13) tor transmitting the message to the elec- 
tronic device. 

2. The expansion card according to claim 1 , compris- 
ing at least two function modes, characterised in 
that it further comprises means (2b, 8, 11, 13) for 
receiving a function mode setting message from the 
electronic device (3). 

3. The expansion card (1) according to claim 1 or 2, 
characterised in that it further comprises the trans- 
mitter/receiver unit (15) of a mobile station. 

4. The expansion card (1 ) according to claim 1 , 2 or 
3, characterised in that the signal on turning on the 
expansion card (1 ) is arranged to be generated at 



least in a situation of unexpected resetting of the 
expansion card (1). 

5. A method for detecting the turning on of an expan- 
5 sbn card (1 ) connected to the expansion card con- 
nector (2a) of an electronic device (3) and for setting 
the function mode, whereby the expansion card (1 ) 
can be set in at least the first function mode, char- 
acterised in that in connection with the turning on 
10 of the expansion card (1 ), in the expansion card (1 ): 

— a signal is generated and transmitted to the 
electronic device (3) about the tuming on of the 
expansion card (1), 

IS — the expansion card (1) is set in the first function 
mode, and 

— a message is generated and transmitted to the 
electronic device (3) about the setting of the 
first function mode, 

20 

wherein the tuming-on signal and the function mode 
setting message are received in the electronic de- 
vice (3). 

2S 6. The method of claim 5, in which the expansion card 
(1 ) has at least two function modes, characterised 
in that after receiving the tuming-on signal and the 
function mode setting message, the following steps 
are taken in the electronic device (3): 

30 

— selecting the function mode to be set on the ex- 
pansion card (1), and 

— generating a function mode exchange mes- 
sage, and 

3S — transmitting the function mode exchange mes- 
sage to the expansion card (1 ), 

wherein the exchange of the function mode to the 
selected function mode is conducted in the expan- 
se sbn card (1). 

7. The method according to claim 5 or 6, character- 
ised in that the same message is used as the tum- 
ing-on signal and the function mode setting mes- 

45 sage. 

8. The method according to claim 5, 6 or 7, charac* 
terlsed in that the expansion card (1 ) comprises fur- 
ther the transmitter/receiver unit (15) of a mobile 

so station. 

9. The method according to any of the claims 5 to 8, 
characterised in that the signal on turning on of the 
expansion card (1) is generated at least In a situa- 

ss tion of unexpected resetting of the expansion card 
(1). 

10. The method according to any of the claims 5 to 8, 
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characterised in that the commands complying 

with the first function mode can be transmitted be< 
tween the expansion card (1 ) and the electronic de- 
vice (3) by means of messages complying with the 
second function mode, wherein: 5 

— at the transmission stage, the messages com- 
plying with the first function mode are converted 
(402) to messages complying with the second 
function mode, and io 

— at the receiving stage, the messages complying 
with the first function mode are converted (404) 
from the messages complying with the second 
function mode. 

IS 

11. A mobile station (1) which is arranged to operation 
in at least a first function mode and which comprises 
at least means (4, 6) for setting the function mode 
and means (2b, 13, 14) for connecting the expan- 
sion card to the expansbn card connector (2a) of 20 
the electronic device, characterised in that the ex- 
pansion card (1) comprises further 

— means (4) for generating a signal on turning on 

of the expansion card (1 ) and means (2b, 6, 11 . 25 
13) for transmitting the signal to an electronic 
device (3). and 

— means (4) for forming a message about setting 
the first function mode and means (2b, 8, 11, 

13) for transmitting the message to the elec- 30 
tronic device. 
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